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Fig.1 Bidirectional chopper circuit topology
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Fig.2 Work process in Boost and Buck modes
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Fig.3 Simulative waveforms during Boost process
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Fig.4 Simulative waveforms during Buck process
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Topology of a bidirectional DC chopping circuit for space
HUO Qunhai',WU Lixin', YIN Jingyuan',JIA Dongqiang’
(1. Institute of Electrical Engineering,Chinese Academy of Sciences,Beijing 100190, China;
2. Power Research Institute of State Grid Beijing Electric Power Company, Beijing 100075, China)

Abstract: In view of the limit of space application environment,a bidirectional DC chopping circuit topology is
proposed. The discharging and charging converters are combined in a converter topology,where smaller size,
lighter weight and higher power density of the space power supply system can be achieved. The bidirectional
working principle of the proposed circuit topology is analyzed in detail,and the circuit gain of the boost and
buck process is theoretically derived. The dual-loop control strategy of voltage outer loop and current inner loop
are employed to realize the increase and decrease of the circuit voltage,and the discharging and charging
process of the power supply system are completed. Both computer simulation model and physical experimental
platform are built,and simulative and experimental results demonstrate that the proposed topology is effective
and feasible.

Key words: space power supply; bidirectional chopper circuit; gain modeling; dual-loop control; operation
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Multi-index nonlinear robust control for reheat-type turbogenerator
CHEN Mingyuan', LI Xiaocong', CONG Lanmei'?,XU Junhua',REN Ziyi'
(1. Guangxi Key Laboratory of Power System Optimization and Energy Technology,Guangxi University ,Nanning
530004, China;2. School of Automobile Engineering,Linyi University, Linyi 276005, China)

Abstract: The MINRCA (Multi-Index Nonlinear Robust Control Approach) is applied to design a robust
integrated control model for the excitation and governing control system of reheat-turbine generator units with
uncertain disturbances. Zeros and poles of the system are reasonably configured by selecting an appropriate
output function,through which multiple performance indices of the reheat-turbine generator can be achieved
simultaneously. The selected output function can decouple the uncertain disturbance from the zero-dynamics
system. Then,the L, gain disturbance attenuation approach is employed to alleviate negative effects of
uncertain disturbances on system outputs. Consequently,the controller system can not only provide satisfactory
dynamic and static performances,but also produce desired robust performance against uncertain disturbances.
A three-machine power system model is designed to test the robust integrated control strategy derived from
MINRCA ,which finally verifies its effectiveness and superiority.

Key words: reheat-turbine generator; robust control; multi-index nonlinearity; L, gain disturbance attenuation;

nonlinear control



